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ABSTRACTS OF RECENT MONOGRAPHS 


(Reprinted from standard size abstract cards enclosed in each monograph) 


CHEMISTRY INCLUDING METALLURGY SERIES 


Ch 111 UDC 677.21.014.87:677.826:677 862.3 
677.463.014.87 


PiETIKAINEN, I.: Effect of some fabric treatments on the properties of cotton 
and rayon fibres. Acta Polytechnica Scandinavica, Chemistry including 
Metallurgy Series No. 111. Helsinki 1973. 54 pp. Fmk 8.00. ISBN 951—666—- 
—020-7. 


The effect of prescouring, postbleaching softening, and the removal of softeners was 
investigated in cotton rayon fibres treated in the form of knitted fabrics. Chemical 
tests, X-ray experiments, tensile tests, internal-friction experiments, and scanning electron 
microscope studies were made. The main emphasis was placed on the physical properties. 


Natural, non-cellulosi ts and softencrs seemed to appear, to a certain extent, 
in the secondary wall of the cotton fibre where they facilitated the mutual sliding of 
lamellas and fibrils. This scemed to affect the deformation mechanism, the internal 
friction, the stiffening, the breaking load, the > breaking elongation, and the fracture surface 
of fibres. Natural, non-cellulosic to increase the internal friction of 
cotton fibres. The decrease in the internal friction, during the aap loading in 
cotton fibres after the removal of softeners, was considered to be a result of the formation 
of crystalline bridges between the fibrils 


Ch 112 UDC 


AHLROTH, R. and KETTUNEN, P.: Review on Ni- and Co-base composite 
materials for the temperature range of 1000°--1100°C. Acta Polytechnica 
Scandinavica, Chemistry including Metallurgy Series No. 112. Helsinki 1973. 
32 pp. Fmk. 8.00. ISBN 951—666—021-5. 


The present work reviews ponaety of using nickel and cobalt base composite materials 
in the temperature range 1000°---1100°C on the base of different factors. Stability of 
the structure and the ——- properties, especially creep Pm oy of fibres are 
discussed. The most successful fibre is thought to be tungsten ion strengthened by 
thoria. Because the oxidation resistance of tungsten is very poor, the fibres must be 
protected by an oxidation resistant matrix material, either nickel or cobalt, alloyed with 
chromium and aluminum. Thoria dispersion is a convenient method to strengthen 
matrix metal as well as the fibre. 

There occurs, however, some chemical interaction between the fibre and the matrix at 
high temperatures. The interaction is very difficult to avoid entirely, but it can be 
decreased by using a sufficient barrier layer or by proper selection of fibre and matrix. 
Some fibres, superalloys, and fibre reinforced materials used at present are discussed on 
the base of the above questions and their strength properties are compared. 


Ch 113 UDC 541.133:532.72:536.75 


LIUKKONEN, Simo: A study of self-diffusion in a binary electrolyte—water 
system. Acta Polytechnica Scandinavica, Chemistry including Metallurgy Series 
No. 113. Helsinki 1973. 50 pp. Fmk 8.00. ISBN 951—666—029-0. 


Diffusion, self-diffusion and electric conduction are studied with the methods of non- 
equilibrium thermodynamics in a binary electrolyte—water system. The system may 
contain two isotopic nuclides both of the cation and the anion. The isotope effects 
between the isotopic nuclides are ignored. The solvent fixed flows of the three inde- 
pendent electrolyte components are transformed so as to obtain the diagonal form for 
the matrix of the phenomenological coefficients. The ionic phenomenological coefficients 
Iny are solved as the functions of the measurable quantities (diffusion, self-diffusion 
efficients, transport numbers and electrolytic conductivity). The values of the functions 
f, = RTlpy/Cj are calculated from the available experimental data for the system 
C; (i = 1, 2, 3) is the concentration (mol/l) 
and C2 Eg. if in Na*, u2 23Na* and i= 2, some values of 
(Cy/mol/); are (0,6050; 0,014), (0,0970; 0,047), (3,00; 0,199). If 
p= CT, us and i=3, then for (C,/(mol/l); —10573/(cm2/s)) are (0,05; 0,040), 
(0,5; 0,089), (3,0; 0,112). The average standard deviation in f> is calculated to be about 
0,008 10—$ and in correspondingly 0,012- 10-5 cm2/s. 


Ch 114 UDC 662.233:532.712:539.415 
662.21:536.7 


ENOKSSON, BERTIL: Syneresis of cellulose nitrate gels. Acta Polytechnica 
Scandinavica, Chemistry including Metallurgy Series No. 114. Helsinki 1974. 
72 pp. Fmk 8.00. ISBN 951—666—035-S. 


In the present investigation the connection between osmotic pressure and shear modulus 
is deduced thermodynamically. The tendency to syneresis of gels of cellulose nitrate has 
been elucidated by means of an equation describing the relationship between swelling 
pressure, osmotic pressure and shear modulus. Apparatuses have been devised, by means 
of which accurate values of these quantities have obtained. Measurements of osmotic 
and swelling pressures at various temperatures and in different solvents are described. The 

lation and syneresis and the factors governing these processes have been studied for 
our crosslinked systems of cellulose nitrate. The experimental results are in good 
agreement with the thermodynamical theory. 


Ch 115 UDC 678.7.01:541.64:539.4/.5:517.5 


JANSSON, JAN-FREDRIK: Studies of relaxation mechanisms in polymers by 
square and triangular periodic stress functions. Acta Polytechnica Scandinavica, 
Chemistry including Metallurgy Series No. 115. Helsinki 1974. 47 pp. 
Fmk 8.00. ISBN 951-—666—037-1. 


Relaxation mechanisms in polymers have been studied by means of the compliances 


€,(3/2 + 2ng) €2(¢/2 + 2ng) 
where ¢, and e, are the responces to the periodic square and triangular stress functions 
a, and o, respectively with the period 2¢ and the amplitude oo. 

Simple segment movements are defined, giving a general shape of the function logJ, = 
g (logJ,)} in the main transition region with maxima along a straight line. J, and J, have 
been used for studies of the ¢ relaxation of polymethacrylates and is ested tobe of 
the same nature as the hindrances to the simple segment movements in PVAc and PIB. 
The divergences from the behaviour of simple segment movements in PVC are suggested 
to be due to the crystalline structure and to widely spaced and untrapped entanglements. 
J, and J, have also been used for studies of the appearence of non-linear viscoelasticity 
in PEMA. It is shown that the 6 mechanism gives a considerable contribution to the non- 
linear behaviour. 
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Ch 116 UDC 546.48:546.14:541.49:543.25:519.281.2 
$41.135.5 
536.7 


RAITANEN, ERNA: The stability of the bromo complexes of cadmium. A 
potentiometric investigation using a cell without liquid junction. Acta Poly- 
technica Scandinavica, Chemistry including Metallurgy Series No. 116. Helsinki 
1974. 64 pp. Fmk 8.00. ISBN 951-666-040-1. 


The stability constants of the bromo complexes of cadmium were determined in aqueous 
solution using the cell Cd-Hg |Cd(ClO4)2, HClIOg. NaClOg, NaBr | glass electrode. The 
measurements were made at 0, 25, 35, and S0°C and at / = 1, 2, and 3 mol dm"3. The 
results were calculated with a weighted least squares method and extrapolated to zero 
ionic strength according to the Debye-Hiickel law. The results showed that cadmium 
forms the complexes CdBr?"!, where i = 1, 2, 3, and 4. The existence of CdBr3 cannot 
be absolutely proved and the results were also calculated assuming the absence of this 
complex. The enthalpy, entropy and free energy changes for the complex formations were 
calculated. The change in the activity coefficients, when the perchlorate ion was replaced 
by the bromide ion, was taken into account by applying Harned's rule. The calculation 
method was discussed and the effect of the size of the investigated concentration range 
was examined. 


Ch 117 UDC $46.732:548.52 


Litius, K.R.: Direct observations of the nucleation and nucleus growth of 
cobalt on cobalt monoxide. Acta Polytechnica Scandinavica, Chemistry 
including Metallurgy Series No. 117. Helsinki 1974. 29 pp. Fmk 8.00. 
ISBN 


The nucleation and nucleus growth processes were observed with a high temperature 
microscope. In the nucleation the heterogeneous and quasi-homogeneous phases are 


distinguished. Epitaxic nucleus growth and isoaxial nucleus growth occur distinctly in 
separate temperature ranges. On the basis of the interaction between nuclei a mechanism 
is presented for the nucleus growth, wherein under certain conditions the surface diffusion 
governs the nucleus growth. 


Ch 118 UDC $46.732-31:542.941 
669.253.15 


Litius, K.R.: On the effect of the structure of the metal and oxide phase on 
the kinetics and mechanism of the hydrogen reduction of cobalt oxide. Acta 
Polytechnica Scandinavica, Chemistry including Metallurgy Series No. 118. 
Helsinki 1974. 18 pp. Fmk 8.00. ISBN 951-—666—042-8. 


Compact cobalt monoxide was reduced with hydrogen/argon mixed gases at low (1-vol.%) 
hydrogen partial pressures. The kinetic picture is dominated by a primarily compacted 
structure of the metal formed at 400---500°C and a secondarily compacted structure at 
temperatures over 800°C, tending to slow down the progression of the reduction pheno- 
menon at the temperatures in question. The mechanism controlling the reduction, 
however, takes a completely different shape in these temperature ranges. 


3 


Ch 119 UDC $46.732-31:542.941:541.124 
669.253.15 


Littus, K.R.: The kinetics of hydrogen reduction of cobalt oxide. Acta 
Polytechnica Scandinavica, Chemistry including Metallurgy Series No. 119. 
Helsinki 1974. 21 pp. Fmk 8.00. ISBN 951—666—043-—6. 


The kinetics of the hydrogen reduction of cobalt monoxide are studied by thermo- 
gravimetry. In the reduction phenomenon three mutually clearly distinguishable tempera- 
ture ranges are observed. At low temperatures the reduction proceeds without reaction 
impediments, but between 600 and 900°C the temperature dependence of the rate of 
reduction is reduced in strength, and the rate of reduction may then be iess than that at 
temperatures 300 to 400°C lower. Above 900°C a powerful recuperation is noted in the 
kinetics of reduction. 


Ch 120 UDC $46.732-31:548.4:541.124 


Litius, K.R.: On the effect exerted by the stoichiometric defect structure on 
the reactivity of oxides. Acta Polytechnica Scandinavica, Chemistry including 
Metallurgy Series No. 120. Helsinki 1974. 17 pp. Fmk 8.00. ISBN 951—666 


~044—4. 


The kinetics of the reduction of cobalt oxide and the influence exerted thereon by 
additives are studied by thermogravimetry. With small MgO additions, at the reduction 
of fine-grained oxide at temperatures over 500°C anomalous effects are observed, but 
these cannot be noticed when compact oxide is reduced or when the oxide is reduced at 
temperatures below 500°C. The observation can be interpreted as an indication that the 


stoichiometric defect structure of the oxide matrix has a powerful influence on the 
course of the reduction reaction at the metallic nucleus formation stage. 


Ch 121 UDC 5$43.422.4:547.29:547.46:547.58 


JART, AAGE: Infrared spectra of carboxylic acid derivatives. VI. Equivalent 
weight determination. — On quantitative aspects of the pressed halide disc 
technique. Acta Polytechnica Scandinavica, Chemistry including Metallurgy 
Series No. 121. Helsinki 1974. 118 pp. Fmk 16.00. ISBN 951-666-045-2. 


The object of the investigation is to elucidate the possibilities for carrying out spectro- 
scopical equivalent weight determinations by the pressed halide disc technique. Quantitative 
studies were performed on various bands in the normally used amides, esters, and S 
benzylthiouronium salts. Several new types of derivatives (including 19 p-thiocyanato- 
anilides, 12 p-thiocyanatophenacyl esters, 12 p-thiocyanato-S-benzylthiouronium salts, 
and 21 p-cyano-S-benzylthiouronium salts) suitable for IR-methods were prepared and 
the intensity variations of the specific absorptions were investigated. The pressed halide 
disc technique has been studied with regard to application of internal standards, to inter- 
change reactions between sample and matrix, and to the relation between band intensity 
and nature of the matrix. A quantitative method for determining the equivalent weight of 
carboxylic acids is presented, according to which, the p-cyano-S-benzyithiouronium 
carboxylates in KBr are lyophilized with HBr, and the intensity ts is carried 
out at 2233 cm™!. — The article includes 79 survey spectra (550---4000 cm=!). 


Ch 122 UDC 5$53.3/.4:622.34.003.1:518.3 


NISKANEN, P.: Graphic evaluation of orebodies. Acta Polytechnica Scan- 
dinavica, Chemistry including Metallurgy Series No. 122. Helsinki 1974. 30 pp. 
Fmk 8.00. ISBN 95 1-666-046-0. 


Two groups of nomogrammes intended for the graphic evaluation of an orebody are 
presented. The group named Unit Profit Nomograph is used for the determination of the 
profit of one ton of ore. The deposit's present value and internal rate of return can be 
determined with the group named Investment Nomograph. The two groups consist of 13 
partial nomogrammes. 

Directions are given on how to use the nomogrammes in a preliminary evaluation of the 
economic exploitability of an ore deposit. The structure and limitations of the nomo- 
grammes are defined. An example illustrates the use of the graphs. 


Ch 123 UDC $43.545:543.257.1 


ViRTANEN, RAUNO: Zone electrophoresis in a narrow-bore tube employing 
potentiometric detection. Acta Polytechnica Scandinavica, Chemistry including 
Metallurgy Series No. 123. Helsinki 1974. 67 pp. Fmk 8.00. ISBN 951—666 
—049—-S. 


A potentiometric detection method has been developed for zone electrophoresis. The 
method makes use of the change that a zone causes in the potential gradient in an electro- 
esis system. An electrophoresis apparatus which employs the detection method has 

en constructed. The electrophoresis run takes place in a narrow-bore tube with an inner 
diameter of about 0,2--0,5 mm. The zones are detected and evaluated during an 
electrophoresis run — which results in a shortening of analysis time and gives an 


undistorted image of the distribution of substance in a zone. 


A theory was developed that describes the shape of a zone as recorded by the apparatus. 
The theory takes into account longitudinal diffusion and some other dispersive factors 
and the uneven potential gradient at a zone. 


In experiments it was found that the reproducibility of the method is good. The agree- 


ment between theoretical and experimental curves was assessed visually and by comparing 
the first five statistical moments of the curves and was also found good or fairly good. 
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CIVIL ENGINEERING AND BUILDING CONSTRUCTION 
SERIES 


Ci 75 UDC 624.074.4:539.4 
624.042 


FALKENBERG, J.C.: Stress analysis of thin shells of revolution under non- 
symmetric loads. Acta Polytechnica Scandinavica, Civil Engineering and 
Building Construction Series No. 75. Helsinki 1973. 70 pp. Fmk 8.00. ISBN 
951-666—023-1. 


The differential equations for thin shells of revolution developed by Fliigge are reviewed 
and arranged in a matrix form. Anisotropic properties and temperature strains are 
included. Equilibrium and compatibility equations for elastic rings of fairly arbitrary 
cross-section are established. Shell boundary conditions are formulated. An integration 
technique using a matrix series expansion is outlined. It has good numerical stability. 
Computational examples include a hyperbolic cooling tower under wind, a skewly filled 
silo, a conical shell with point load, a ball valve housing and two spherical shells. 

A brief outline of the RSHELL computer programme currently in operation is given. 


Ci 76 UDC 624.012.45:539.376 


NIELSEN, L.F., Einfluss des Kriechens und Schwindens auf die Moment- 
Kriimmungs- -Beziehung des Stahlbetons — insbesondere im gerissenen Zustand. 
Acta Polytechnica Scandinavica, Civil Engineering and Building Construction 
Series No. 76. Helsinki 1973. 30 pp. Fmk 8.00. ISBN 951-—666—033-9. 


ed Artikel behandelt Einfluss des und Schwindens auf die Moment- 
Stahibet physikalische Grundlage der Untersuchung 

die korrigierte -Formel fiir Beton und das Hookesche Gesetz fiir die 
Bewehrung. Es wird gezeigt, dass das Verhalten sowohl des ungerissenen als auch des 
Querschnittes sich annahernd durch eine sehr einfache Differentialgleichung 

vom Dischinger-Typ beschreiben lasst. Hierdurch ist eine bedeutende rechnerische Erleich- 
terung in der Bestimmung des Schnittkraftverteilung und der Durchbiegung von Stahl- 
betonbalken geschaffen. Fiir die praktische Anwendung, die in einem Beispiel illustriert 
ist, enthalt der Artikel Diagramme zur Bestimmung aller notwendigen Parameter — 
hierunter derjenigen, die den Einfluss des Schwindens sowie der Druckbewehrung steuern. 


ELECTRICAL ENGINEERING SERIES 


El 32 UDC 621.313.322:538.24 :62-56 


JOKINEN, TAPANI: Ufilization of harmonics for self-excitation of a synchro- 
nous generator by placing an auxiliary winding in the rotor. Acta Polytechnica 
Scandinavica, Electrical Engineering Series No. 32. Helsinki 1973. 82 pp. 
Fmk 8.00. ISBN 951—666—024-X. 


This study is concerned with a new excitation system in which a voltage is induced by 
the flux density harmonics of the air-gap in an auxiliary rotor winding supplying the 
field winding through a rectifier. The system is brushless and self-regulated. The applica- 
bility of various harmonics for producing the excitation current is studied; it has been 
shown that the field current component proportional to the resulting air-gap flux can 
only be obtained by means of permeance variations due to irregularities of the stator 
air-gap face. The field current component proportional to the load current can be produced 
by harmonics due to the stator winding distribution. Experimental studies were made 
with a generator of 3 kVA size, in which the first slot harmonic was utilized -to create 
the excitation current. The generator has characteristics similar to those of conventional 
compounded synchronous generators. The measurements show that the method presented 
for calculating the terminal voltage gives a satisfactory result in practice. 


33 UDC 669.15:620.179.14 


SAYNAJAKANGAS, SEPPO: A non-destructive electromagnetic method for 
structural studies of ferrous alloys. Acta Polytechnica Scandinavica. Electrical 
Engineering Series No. 33. Helsinki 1973. 58 pp. Fmk 8.00. ISBN 951-666 
—025-8. 


A non-destructive method for the structural study of ferromagnetic material was developed. 
It is based on the correlation between the clustering in magnetization discontinuities 
caused by an external magnetic field and the structure of the material. An electromagnetic 
sensor theory was developed and an instrument constructed and tested for practical use. 
The instrument is capable of measuring power spectra, autocorrelations, and amplitude 
probability distributions of the magnetization discontinuities detected, and also the 
response of the primary and various secondary magnetizatien loops of the material. 


The correlated tization discontinuities occurring in polycrystalline ferromagnetics 
remain stationary for every magnetization loop, producing adequate statistics in a short 
measuring period (< I min) for a non-destructive analysis. The transduced magnetization 
signals are shown to be suitable for a real-time analysis using stochastic-ergodic analysers 
e.g. a pulse-height analyser or a correlator. The analyser has proved a valuable instrument 
for various non-destructive studies, having a wide adaption area, especially for low-carbon 
ferritic steels. 
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El 34 UDC 681.323:621.397:513.5 


LAPPALAINEN, PENTTI: On the conversion of digital pattern information into 
raster scan format using hardware implementation. Acta Polytechnica Scandi- 
navica. Electrical Engineering Series No. 34. Helsinki 1974. 74 pp. Fmk 8.00. 
ISBN 951—666—039-8. 


The work describes a hardware approach to the conversion of basic graphical patterns into 
video format. The basic patterns chosen are the line segment, ellipse, hyperbola and 
parabola. Also the generation of elliptical arcs is considered. The generation of line 
segments and ellipses is considered both in the noninterlaced and interlaced case. 
Corresponding machine organizations are also given. Basic algorithms and machine 
organizations concerning the generation of hyperbolic and parabolic arcs is also described. 


MATHEMATICS AND COMPUTER SCIENCE SERIES 


Ma 25 UDC 5$12.9:62-50 
621.391 


KOHONEN , TEUVO, OJA, ERKK!I and RUOHONEN, MATTI: Adaptation of a 
linear system for a finite set of patterns occurring in an arbitrarily varying 
order. Acta Polytechnica Scandinavica, Mathematics and Computer Science 
Series No. 25. Helsinki 1974. 15 pp. Fmk 8.00. ISBN 951-666-048-7. 


A linear system receives a set of parallel signals, together conceived as a pattern vector. 
The system maps this input vector linearly on a real number, defined as the inner product 
of the input vector and the state vector of the system. The state vector is always changed 
by the input vector. The new state vector is the old state vector multiplied by a certain 
matrix of elementary form which depends on the present input. In this basic process the 
output is shown to converge to zero when the input vectors are picked in an arbitrarily 
varying order from some finite set of vectors. In a more general process the output 
converges to some fixed real numbers associated with the input vectors. An application of 
the latter process to the solution of a system of linear algebraic equations is briefly 
discussed. 


MECHANICAL ENGINEERING SERIES 


Me 69 UDC 533.6.072 
$33.6.08 


SHARAN, V.Kr.: Generation of wind tunnel flow with independently varying 
turbulence level and velocity profiles. Acta Polytechnica Scandinavica, 
Mechanical Engineering Series No. 69, Helsinki 1973, 28 pp. Fmk 8.00. 
ISBN 951-—666—030-4. 


The present methods for a the velocity oe 4 and the turbulence profile are 
reviewed critically. The problem of velocity profile and turbulence profile simulation is 
analysed logically and instead of a single surface of discontinuity as in current practice, 
the use of two surfaces of discontinuity to control both the velocity profile and the 
turbulence profile independently is suggested. New turbulence generators and velocity 
profile generators were tested experimentally and their characteristics and limitations are 
discussed. Profile generators enabled the variation and control of velocity profiles 
without causing any reduction in the turbulence generated by the first surface of 
discontinuity. By using a suitable combination of turbulence generators and velocity 
profile generators, it is possible to hold one parameter fixed and vary the other. It is 
possible to generate both high and low turbulence intensities with the turbulence 
generators. 


Me 70 UDC 621.824:539.413 


LEINONEN, TATU E.. On the nonlinear behaviour of rotating shafts. Acta 
Polytechnica Scandinavica, Mechanical Engineering Series No. 70. Helsinki 
1973. 23 pp. Fmk 8.00. ISBN 951-666-031 -2. 


This paper presents a nonlinear model to describe the bending behaviour of a rotating 
shaft, based on the general theory of a bending bar. Justification for this theoretical 
model has been provided by tests, the resulting curves more closely fitting observed 
results than those of other models. 


Me 71 UDC 669.018.2:539.42:620.178.3 


OHLSON, Nits-GUNNAR: Fracture toughness at high loading rates. Acta Poly- 
technica Scandinavica, Mechanical Engineering Series No. 71. Helsinki 1973. 
16 pp. Fmk 8.00. ISBN 951—666—032-0. 


The fracturing behaviour of two metals at elevated loading rates is investigated experi- 
mentally. Yield stress and strain hardening rate affect this behaviour considerably. Direct 
measurements of the critical value, J, of the path-independent integral J are carried out 
and the results are compared with those obtained from the Dugdale model, modified for 
application to work-hardening material. It is shown that Jc is reduced for increasing 
strain rate within a certain rate range 


PHYSICS INCLUDING NUCLEONICS SERIES 


Ph 93 UDC $38.632.082.74:621.318.12538.23 


KELHA, VAINO: On the measurement of the hysteresis loop of hard magnetic 
materials with Hall probes. Acta Polytechnica Scandinavica, Physics including 
Nucleonics Series No. 93. Helsinki 1973. 16 pp. Fmk 8.00. ISBN 951-666 
--017-7. 


An analysis is presented of an apparatus for the measurement of hysteresis loops of hard 
magnetic materials with Hall probes. The test specimen is a flat cylinder of length 

situated between the poles of an queens. the induction Bog in the air gap of length 
ig between the specimen and the pole face is measured with a Hall probe. The field 
intensity H, is measured between the poles at a considerable distance from the specimen. 


lo 
By using the equations By, = 89,Hm -(1 + 2° and M= ( + — HoH 4). 


the induction By, the magnetization M and the field intensity H,, inside the specimen 
can be measured and registered with an accuracy of 1,5 %, if the diameter c of the 
specimen is c > 3 Im, lg < 0,17 Ip and the diameter d of the Hall probe measuring Bg is 
<0,2¢. 


Ph 94 UDC $39.125.523.348: 533 


LAAKSONEN, J., JAUHO, P., and KALLI, H.: Neutron transport during a nuclear 
air burst, derived by Monte Carlo calculations. Acta Polytechnica Scandinavica. 
Physics including Nucleonics Series No. 94. Helsinki 1973. 26 pp. Fmk 3.00. 
ISBN 951-666—018-S. 


The work described in this paper is an attempt to determine the energy, space and tume 
distribution of neutrons resulting from an air burst of a nuclear device. Calculations have 
been performed on the UNIVAC 1108, using Fortran V as the programming language. The 
Monte Carlo coding utilized in this work has been developed by the authors; cross-sections 
are those of Bondarenko (1964). 
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Ph 95 UDC 539.125.523.348 


Kau, Heikki: On the variance reduction in Monte Carlo calculations of 
multiple scattering in neutron scattering experiments. Acta Polytechnica 
Scandinavica, Physics including Nucleonics Series No. 95. Helsinki 1973. 26 pp. 
Fmk 8.00. ISBN 951—666—019-3. 


This paper discusses techniques for increasing the computational efficiency in the Monte 
Carlo estimation of multiple scattering in neutron scattering experiments. The results are 
obtained by studying means of reducing the variance for the twice scattered neutrons. In 
thin slab samples the variance is shown to be strongly dependent on the probability 
density function used in sampling the neutron direction after the first scattering. Studies 
of simple one-velocity cases indicate the proper choice of this probability density 
function. Multiple scattering in a free gas sample is studied as an soaiaatien. 


Ph 96 UDC $39.125.5.162.2:539.125.5.164.078 


HusMAKkI, P., Poyry, H. and Virio, A.: Theory of the reverse method in slow 
neutron time-of-flight spectrometry. Acta Polytechnica Scandinavica, Physics 
including Nucleonics Series No. 96. Helsinki 1973. 49 pp. Fmk 8.00. ISBN 
951-—666—028-—2 


A detailed analysis using both analytical methods and computer simulation is given of 
the reverse time-of-flight method identified by its peculiar data accumulation from 
sequences of beam modulation prior to each neutron detected instead of sorting neutrons 
in consecutive time channels. It is shown that the reverse method in general repeats the 
results derived for the pulsed and the pseudostatistical methods. In connection with 
a Fourier chopper, however, the inherent on-line feature of the method implies direct 
measurement of the optimally synthetized time-of-flight spectrum, if the frequency of 
the chopper is varied according to any of the well-known frequency filters. Some spectra 
obtained by computer simulation are presented and observed to behave consistently 
with the theoretical calculations. A very interesting feature of a Fourier chopper with 
none-zero off-times lies in the possibility to accomplish spectrum filtering with one single 
chopper only. 


Ph 97 UDC $39.125.523.4 


RAJAMAKI, MARKKU: Energy-dependent neutron transport in two adjacent 
media—II. Acta Polytechnica Scandinavica, Physics including Nucleonics Series 
No. 97. Helsinki 1973. 27 pp. Fmk 8.00. ISBN 951—666—022-3. 


This paper presents particular numerical methods of solving the equations recently 
obtained for the coefficients of the two-half-range singular-eigenfunction expansion. The 
most remarkable of these is the acceleration of convergence in iteration of the Fredholm 
equation associated with the Hilbert problem. Numerical results are given for a Milne 
problem of two adjacent media. 


= 
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Ph 98 UDC $39.124.6.134:539.189.2:546.56 


HAuTOJARVI, P. and JaunHo, P.: Positron annihilation in deformed copper. 
Acta Polytechnica Scandinavica, Physics including Nucleonics Series No. 98. 
Helsinki 1973. 20 pp. Fmk 8.00. ISBN 951—666—026-6. 


Positron annihilation has been studied in single crystals of compressed copper. The effect 
of source annihilations has been taken carefully into account in positron lifetime 
measurements. The positron lifetime in copper bulk and in defects caused by deformation 
were estimated to be 132+7 psec and 19028 psec, respectively. The changes of the lifetime 
spectrum could be well described by the trapping model. The trapping rate increased 
monotonically as a function of the deformation. The angular correlation measurements 
were performed with the same samples used in lifetime studies. An overall decrease of 
about 20 % was found in the core annihilations. A comparison between the lifetime and 
angular correlation measurements gave consistent figures for the number of trapped 
positrons 


Ph 99 UDC $39.125.523.4 


RAJAMAKI, MARKKU: On two half-range completeness in the energy-dependent 
transport theory. Acta Polytechnica Scandinavica, Physics including Nucleonics 
Series No. 99. Helsinki 1973. 13 pp. Fmk 8.00. ISBN 951—666—027—4. 


It has been proved that the solution to the energy-dependent one-di ional Boltzmann 
——- governing neutron transport in two adjacent media can be represented in terms 
of eigenmodes appropriate to both the media providing that the Boltzmann equation has 
a unique solution. Sufficient conditions for the existence and uniqueness of the solution 
are given. The degenerate scattering kernel or multi-group approximation for the energy- 
dependence is employed. The signs of the component indices of the associate Hilbert 
problem are determined in a special case. 


Ph 100 UDC $48.73:621.384.634 
$37.531 


Tuomi, T., NAUKKARINEN, K., LAuRILA, E. and RaBE, P.: Rapid, high 
resolution X-ray topography with synchrotron radiation. Acta Polytechnica 
Scandinavica, Physics including Nucleonics Series No. 100. Helsinki 1973. 
8 pp. Fmk 8.00. ISBN 951-—666-—034-7. 


Synchrotron radiation was used to take X-ray diffraction topographs. Because of the 
special properties of synchrotron radiation the exposure time was found to be shorter by 
a factor of 103 to 10* than that using the characteristic radiation from a conventional 
X-ray tube. Several Laue reflections are obtained at the same short time, typically about 
30 s. As an example a high resolution topograph of a silicon crystal taken with the new 
method is presented. 
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PITKARANTA, JUHANI: Finite element solution of the multigroup transport 
equation in two-dimensional geometries. Acta Polytechnica Scandinavica, 
Physics including Nucleonics Series No. 101. Helsinki 1974. 33 pp. Fmk 8.00. 
ISBN 95 1—666—036-3. 


A finite element solution technique is formulated for the treatment of multigroup 
neutron transport problems in two spatial dimensions. The method is based on a self- 
adjoint even-parity variational principle associated with the symmetrized form of the 
monoenergetic transport equation. The four-dimensional phase space of the problem is 
discretized by introducing rectangular finite elements in both spatial and angular 
domains, and the solution is approximated by a piecewise quadrilinear polynomial of the 
independent variables. The energy variable is treated by standard multigroup techniques. 
Relations of the finite element scheme to other approximation procedures commencing 
from the same variational principle are considered. The question of the possibility of 
ray-effect anomalies in finite element solutions is discussed. Finally, a number of test 
problem solutions are given, demonstrating the performance of the finite element method 
in various physical situations. 
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LauriLa, ERKKI: On the design principles of a high intensity separator with 
permanent magnets. Acta Polytechnica Scandinavica, Physics including 
Nucleonics Series No. 102. Helsinki 1974. 22 pp. Fmk 8.00. ISBN 
951—666—038-X. 


For separation of weakly ferromagnetic or strongly paramagnetic substances magnetic 
fields with a high value of magnitude of HdH/dx are needed. It is shown that such fields 
can be created by magnetic circuits with bariumferrite permanent magnets. It is also 
shown, that the strong field in the pole gap of these circuits can be cancelled with the 


aid of a secondary system of similar permanent magnet circuits. A cylindrical array of 
a large number of magnetic circuits forms a drum on the surface of which there are 
a large number of tracks for catching magnetic particles. A secondary system of magnetic 
circuits rotating inside the cylinder cancells the fields in the track on a certain area of the 
drum whereby the removal of the concentrate from the tracks is possible. 
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RATINEN , H.: Rf sputtering investigations using an apparatus equipped with an 
optical spectrometer. Acta Polytechnica Scandinavica, Physics including 
Nucleonics Series No. 103. Helsinki 1974. 37 pp. Fmk 8.00. ISBN 
95 1-666-047-9. 


An rf sputtering device equipped with an optical spectrometer was used when emission 
spectra of Ar, Ne, No, 02, HO, SO2, and CO> gases in the glow discharge were studied 
The spectra were measured between 3000 and 6500 A. The dissociation of water and the 
effect of impurity water on the line intensities were followed as a function of the 
sputtering time. The effect of the composition of the sputtering atmosphere on the 
luminescent properties of a doped CaO film was studied qualitatively. It was found that 
the application of optical spectroscopy for analyzing the glow discharge is advantageous 
in some cases, especially if the excitation states of atoms and ions are to be determined 
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